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DISCUSSION
Introduction

‘The Stelwagen Bank National Marine Sanctuary Mapping Project is a cooperative
effort of the U.S. Geological and the National Oceanic and Atmos
Adminisration, with support from the Uriversity of New Brunswick and the Canadian
Hydrographic Service. The multibeam echo sounder surv
cruises over a two-year period from the fall of 1994 to the fall of 1996. This map.
shows one of a series of 18 quadrangles (see location map) in which sea floor depth
information s depicted in sun-lluminated (or shaded rolief) view at a scalo of
1:25.000, with topographic contours overprinted in bive. The image shown here
uses a sun elevation angle of 45 degrees above the hori
degrees and a vertical exaggeration of four times.

features in the images are artifacts of data collection. They are especialy noficeable
where the seabed is smooth, and they include smal highs and

looking features and patterns that are oriented parallel or perpendicular (o survey
tracklines. For a depiction o the topographic contours alone. and for an explanation
of survey and topographic data-processing methods,
Valentine and others (1997). Topographic contous maps of al 18 quadrangles in the
map serios are avaiable on a CD-ROM in EPS, PS, As
(Valentine and others, 1998). Blank areas represent places where no data exists.

Regional seabed features

The mjr topagaptc festurs dpicted i he ap s were formed by ol
. these features are interpreted here to represent a geologic

Rtory thet deloped n sevral soges. Iec containg rockdebrs moved acros he
region, sclping it surface and deposiing sediment to form the large basins, banks.
ridges, and valleys. Many other features observed
deglacition. They are the result of processes at work when much of the
covered by stationary rottng ice. and when at the same time small valley glaciers and

processes. In broad terms,

northeast. These cuents erode sediments from the shallow banks and transport
them into the basins. With time, the banks affected by these curents become coarser,
ind gravel remains; and i

a5 acjacent basins, are

Quadrangle 13 features

‘The northeastern quarter of this quadrangle s occupied by the southern end of a
large bank (Jeffreys Ledge) that extends northeastward through Quadrangle 17
“The bank lis at  water depth of 40 to 50 m, and its
surface is mainly gravel that incudes bouder pies and ridges. North of 42°40°N., a
long, rounded ridge that s less than 5 m high and that is outlined by the 40-meter
depth contour trends eastnortheastuard across the banik for 5.5 km to the eastern

(Valentine and others, 2001,
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edge of the quadrangle. Souh of this ridge, several other smaller ridges lso trend
st song the b U357 70°21.2' W), Thseparl tges
possibly represent a series of recessional end moraines (rock debris deposited at

A triangular bark is present (42°35.5 N., 70°26.5' W) in the southeastern part of
the quadrangie. is surface consists of rounded low hils of gravelseparated by shallow
depresos s sl lan. The gl il e v b et ko i e

forward edge of glacial ice). The large ridge
where smaler ravel ridgo that end souhenstward e superimpose on It 42"
40.3' N, 70°26.0° W), These smaller ridges resemble eskers (sand and gravel
deposited by running water in channels within stationary glacial icel. North of the
ridge at 40 m, the sea floor i a complex of gravel ridges feskers and moraines)
associted with large shallow depressions that possibly mrk the former locations of
masses of melting glacial ice (42°40.7' N., 70°26.5 W), Along the southeastern
margin o the bank, a_scarp of varying height (15 to 30 m) delineates the bank from
an adjacent lower bank o the south. The southeastern edge of the bank is capped by
a sand depositat 45 to 50 m depth that i in part, sightly clevated above the gravel
surface immediately to the north. At the base of the bank's southeastern margin, an
apron of sand at 60 to 75 m depth has been transported onto the surface of the
dopes st bk, Sos ofthe s prn, e g et fce o e
- bank is gravel that is partly covered with sand. A 30- to 60:meter scarp
te o sohern st oshicnor edges of the bank from a large. east
basin; sand the northern flank of
his basin. The western edge ofthe bank is a welldefined snuous scarp with 30 m of
relef that descends from water depths of 45 or 50 m to depths of 75 or 80 m to
meet the nearly flat surface of a basin. The scarp has been modified by a hummocky
feature of low relef, cenered at 42°40.3'N., 70°29.2° W., that is interpreted 1o be
rock debris (now covered in part with sand) that was deposited by an ice fal that
flowed from the bank surface above
Outcrops of bedrock are the dominant feature in the northwestern part of the
quadrangle. They are extensions of rocks exposed on the noarby slands and coast
The g basin i the rotherpart o he cdrarle s bounded by hse bedock
outcrops the east. The basin floo
deph from 25.m 10 85 . o rdtivly s and - covered i o except
where sandy mud is present along its margins near the bedrock outcrops and the
bank. Several rounded hlls on the basin floor (42°39.0°N., 70°31.4 W) consist of
ey coered wih a vncer
of approximately 42°37° N. and west of 70°29" W., the quadrange is
charadenm by hills and rounded banks that i at depths of 45 to 75 m and that are
led by a relaively smooth seabec that slopes eastward to form several valleys
e oy ool quadrangle. The banks and hills are clongate, low (5 to 20
m of relie, and rounded in outline. They range from 400 m 10 5.5 km n length.
“Ther surfaces are gravel, including boulder piles and ridges; in places the gravel is
covered with a thin veneer of sand tha is most extensive on the hisides. Many of

than on the hllops,
ersbimirtighosii it g ek et it by a basin that extends

amenocky feature of low vl s ierpreed o be rock debris deposted by an e fal
that flowed from the bank above. This feature lis partly in Quadrangle 14 to the east
(Valentine ar others, 2001, Smaler features of similar oigin i along the base of
the south wall of the basin (42°36.2' N., 70°24.9' W 42°35.5' N, 70°24.9' W),
Two parallel valleys (42°34 N., 70°29" W; 42°35" N., 70°28' W) are present south
of the trangular bank. Their smooth floors are covered with sandy mxd and extend
from 85 10 90 m waler depth southeastward to approximately 105 m at the southern
edge of the quadrangle. In the southern part of the tiangular bank and off it western

bottoms of csbergs that gouged the seabed by grounding here during the lte stages
of the last glacition. They are present at 70 to 85 m water depth. Similar grooves
are also present in the adjacent Quadrangle 14 10 the east
In several areas of the al, the smooth mud seabed s intermupted by shallow
depressions (for example, 42°34.9'N., 70°30.6'W.; 42°35.2'N., 70°29.2' W.; and
42°36.26" N., 70°32.65 W). The depressions are imeguar in outine and up to
several hundreds of meters in length, and some of them surround small mourds.
Quadrangles 7 and 8 (Vale  others, 1999,
b) have shown the mounds, in some places, o be patches of gravel, including
boulders, that are frequented by groundish. The depressions in the mud are
et 0 hae boen formed by the s octons of grmdis tht hve
exposed the gravel habitat and prevented s burial by basin
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